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1.0 INTRODUCTION  

CHA Consulting, Inc. (CHA) has prepared this revised poly chlorinated biphenyl (PCB) Risk-Based 

Cleanup and Disposal Application (Application) to request United States Environmental Protection 

Agency (EPA) approval for cleanup of PCBs on an approximate 12.14-acre portion of a 14.5-acre 

parcel located at 700 Smith Boulevard in the Port of Albany, City of Albany, New York (the Site). 

The Site Location Map is shown on Figure 1. The Site is owned by the Albany Port District 

Commission (APDC) and is a portion of the greater APDC property which makes up the Port of 

Albany. The Site is currently vacant and is zoned for industrial use.  

 

This Application seeks to return the Site or a portion of the Site to its highest and best use as a high-

occupancy industrial site.  A cleanup of the Site is in the best interest to the state and local agencies 

and to the community as it will put the Site back into use, provide jobs and increase tax revenue.  

This Application details a cleanup approach for PCB contamination which utilizes the risk-based 

cleanup alternative as set forth in 40 CFR 761.61(c) through modifications to the self-implementing 

option described in 40 CFR 761.61(a). Specifically, a site-specific cleanup level is proposed to allow 

PCBs > 10.0 parts per million (ppm) �D�Q�G���”���������S�S�P���W�R���E�H���O�H�I�W���L�Q���S�O�Dce and capped as set forth in this 

application.  

 

This Application is a revised submission of a PCB Risk-Based Cleanup and Disposal Application for 

the Site, the first of which was submitted to the EPA on January 23, 2018. Based �R�Q���(�3�$�¶�V���F�R�P�P�H�Q�W��

response letters dated May 4th and June 15th of 2018, April 4th and June 7th of 2019 and April 14th of 

2020, multiple modifications to the Application were made with four revised submissions to date. A 

summary of the major modifications to the Application in response to EPA comments include the 

following: 

�x Additional site characterization was completed in October 2018 and November 2018, and 
results are discussed in Section 1.2.5.  

�x A Pathway Analysis Report (PAR) has been completed to identify potential current and 
future site exposure pathways and human receptors based on the approach outlined in this 
cleanup application. The PAR is included as Appendix A.  

�x A Site Management Plan (SMP) has been added to the application and is included as 
Appendix B. 

 

Earlier Application submittals proposed a two-step remedial process in which the Site, following 

removal of PCB-impacted soil with concentrations greater than 25 ppm, would first be covered with 

a 12-inch layer of clean fill  (pre-development phase activit ies). Upon completion of redevelopment 
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plans for the Site, the areas designated in the plans for High-Occupancy use would then be finished 

with a cap consisting of a 6-inch layer of asphalt or concrete or 10�  ́of soil meeting the requirements 

of 40 CFR 761.75(b)(1)(ii-v) (development phase activities).   

 

Subsequent to the earlier revisions and re-submissions described above, APDC identified a 

neighboring source of Reclaimed Asphalt Pavement (RAP), or asphalt millings, that could be used as 

a substitute for the cover and cap material originally proposed. This final Application proposes the 

use of RAP as the final cap material and eliminates the original two-phase remedial approach. 

 

1.1 SITE  DESCRIPTION  

The Site is located in the Port of Albany at 700 Smith Boulevard and consists of a vacant 

approximate 12.14-acre portion of an approximate 14.5-acre parcel zoned for industrial use, as 

shown on Figure 2. The surrounding land use is also industrial and owned by the APDC. The Site 

has been owned by the ADPC since approximately 1925, with no prior industrial usage.  Sometime 

after 1937 the Site was used by Atlantic Steel Corporation and as a rail yard until 1951. 

Subsequently, the Site was used for metal recycling operations since at least 1964. Two existing one-

story structures located on the east side of the Site were built in the early 1950s. The Site is served 

by natural gas, electricity, public water, and public sewers. 

 

The Site is located approximately 800 feet from the Hudson River.  The climatology of the area is 

described as a humid continental climate zone with prevailing winds from the west-northwest.    

 

1.2 PREVIOUS ENVIRONMENT AL IN VESTIGATION S 

This section includes a discussion of previously completed environmental investigation activities for 

the Site pertinent to this Application, and as such, discussions are focused primarily on PCBs 

analytical results in soil and groundwater, although other site contaminants of concern (COCs) are 

briefly discussed, so as to provide a sufficient understanding of the nature and extent of known 

COCs at the Site. Please refer to prior reports submittals for more detailed discussions and analytical 

results for these other COCs.  

 

1.2.1 Phase II Investigation �± Plumley 2014 

Plumley Engineering (Plumley) performed a Phase II Environmental Site Assessment (ESA) at the 

Site in August 2014. The Phase II ESA consisted of the collection of 12 total surface soil samples 

(denoted SS-1 through SS-12), 11 soil borings/well locations (denoted B-1/TW through B-11/TW), 
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one (1) test pit subsurface soil sample (S-1), as well as one sediment sample (DB-1) from the 

detention basin in northern area of the Site, as depicted on Figure 3. Surface soil samples were 

submitted for laboratory analysis of semi-volatile organic compounds (SVOCs), PCBs and metals, 

and subsurface soil samples were submitted for the same parameters, in addition to volatile organic 

compounds (VOCs). Groundwater samples were submitted for laboratory analysis of VOCs and 

SVOCs. The Phase II  ESA field activities conducted by Plumley was never summarized in a report, 

therefore, CHA subsequently summarized the results in an April 2015 Supplemental Phase II 

Investigation Report.  

 

Soil and Sediment Sample Analytical Results 

 

The laboratory results for the soil and sediment samples were compared to Title 6 of the New York 

Codes, Rules and Regulations (NYCRR), Part 375 - Soil Cleanup Objectives (SCOs) �± Restricted 

Industrial Use. Tabulated analytical results for total PCBs in surface soil, subsurface soil, and 

sediment samples as compared to the NYCRR Industrial SCOs as well as Toxic Substance Control 

Act (TSCA) Cleanup Levels for High-Occupancy (40 CFR 761.61(a)(4)(i)(A)) and Low-Occupancy 

(40 CFR 761.61(a)(4)(i)(B)), self-implementing scenarios are provided in Table 1.  

 

Total PCBs were detected at a concentration of 126.7 parts per million (ppm) in sample SS-11, 

which exceeds both the NYCRR Industrial SCO and TSCA Low-Occupancy Cleanup Level of 25 

ppm and is also greater than 50 ppm, and therefore is considered PCB remediation waste pursuant to 

40 CFR 761.3.  

 

VOCs did not exceed NYCRR Industrial SCOs in the samples analyzed, although concentrations 

below the SCO were noted for several VOC compounds. Polyaromatic Hydrocarbons (PAHs) as 

well as several metals (specifically arsenic, lead, and/or mercury) were detected at concentrations 

exceeding the NYCRR Industrial SCOs in six (6) of the 12 surface soil samples but did not exceed 

the NYCRR Industrial SCOs in subsurface samples, with the exception of sample S-1, and did not 

exceed the NYCRR Industrial SCOs in sediment sample DB-1. In general, the exceedances were 

only detected slightly above the NYCRR Industrial SCOs with the exception of mercury in sample 

SS-7 and can be generally considered de minimus. The highest concentrations of each PAH and/or 

metal in exceedance of the NYCRR Industrial SCOs during the Phase II ESA sampling activities 

were as follows (NYCRR Industrial SCOs are shown in parenthesis for comparison): 

�x Benzo(a)pyrene (1 ppm)  3.87 ppm (SS-3)  

�x Dibenzo(a,h)anthracene (1.1 ppm) 1.12 ppm (SS-3)  
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�x Arsenic (16 ppm)   21 ppm (SS-12) 

�x Lead (3,900 ppm)   6,490 (SS-7) 

�x Mercury (5.7 ppm)   42 ppm (SS-7) 
 

Groundwater Analytical Results 

 

Groundwater samples were compared to the NYSDEC Division of Water Technical and Operational 

Guidance Series (1.1.1): Ambient Water Quality Standards and Guidance Values and Groundwater 

Effluent Limitations (TOGS). SVOCs were not detected above the NYSDEC TOGS Standards in the 

groundwater samples. VOCs were detected in two groundwater samples at concentrations slightly 

exceeding the NYSDEC TOGs Standards. A summary of VOC compounds in exceedance of 

NYSDEC TOGs Standards during the Phase II ESA sampling activities were as follows (NYSDEC 

TOGs Standards in micrograms per liter (ug/L) are shown in parenthesis for comparison): 

�x Methyl Tert Butyl Ether (MTBE) (10 ug/L)    52.5 ug/L (B�(�����7W) 

�x �F�L�V�(�������(�'�Lchloroethene (cis-1,2-DCE) (5 ug/L)    15.3 ug/L (�%�(�����7�:) 

�x Vinyl Chloride (2 ug/L)      2.2 ug/L (�%�(�����7�:)  
 

A detailed summary of groundwater analytical results are provided in Table 2.   

 

1.2.2 Supplemental Phase II Investigation Report �± CHA �± Apri l 2015 

Due to the presence of contaminants identified in exceedance of both the NYCRR Industrial SCOs 

and TSCA criteria in soil as well as exceedances of NYSDEC TOGs Standards in groundwater, 

CHA, on behalf of the APDC, reported a spill to the NYSDEC on August 26, 2014, and Spill No. 

1405730 was assigned. 

 

CHA developed a Supplemental Phase II Investigation Work Plan in accordance with NYSDEC 

DER-10, Technical Guidance for Site Investigation and Remediation (DER-10) to further evaluate 

soil and groundwater quality at the Site on behalf of the APDC.  In an email dated November 24, 

2014, the NYSDEC indicated they did not have any comments on the Work Plan. The Supplemental 

Phase II Investigation was conducted in December 2014 and January 2015.  

 

The Phase II Investigation activities completed by Plumley and CHA are detailed in the 

Supplemental Phase II Investigation Report (CHA, April  10, 2015). The supplementary sampling 

conducted by CHA consisted of the following: 
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�x Sixty-one soil borings (denoted GP-1 through GP-61), as shown on Figure 3 including 49 

soil borings which were installed on a 100-foot grid, and 12 soil borings which were installed 

in the vicinity of surface soil sample SS-11 which was collected during the previous 

investigation and exhibited elevated concentrations of PCBs. Soil borings were field-located 

via a portable field Global Position System (GPS) unit and were installed to depths ranging 

from five (5) feet to seven (7) feet below ground surface (bgs). In general, three soil samples 

were collected from each boring location at depth intervals of 0-1 feet, 2-3 feet bgs, and 4-5 

feet bgs, and a fourth sample was collected from 5-7 feet bgs at deeper boring locations. At 

several boring locations, the soil recovery amount was such that some of the planned 

samples were unable to be collected. Soil samples were submitted for laboratory analysis for 

PCBs via EPA Method 8082A and metals via EPA Methods 6010C and 7471B.  

 

�x Two rounds of groundwater samples were collected from the existing monitoring wells 

installed by Plumley. The first sampling event was performed on August 29, 2014 and 

included samples from all wells with the exception of B-3/TW, which was observed to be 

dry. Groundwater samples were submitted for laboratory analysis of PCBs via EPA Method 

8082A and total and dissolved metals via EPA Methods 6010C and 7470A. The second 

sampling event was completed on December 1, 2014 and consisted of re-sampling well B-

1/TW for VOCs, well B-2/TW for PCBs and total/dissolved metals, and well B-8/TW for 

VOCs.  

 

Soil Analytical Results 
 

Soil analytical results for total PCBs from the supplementary sampling activities completed by CHA 

are included in Table 1. Total PCB concentrations detected in soil samples collected from GP-1 

through GP-61 ranged from non-detect to 227 ppm. Five (5) of the 153 samples that were analyzed 

exhibited concentrations exceeding the TSCA Low-Occupancy Cleanup Level and the NYCRR 

Industrial SCO of 25 ppm, are as follows:  

�x GP-15 (2 �± 3 feet): 33 ppm 

�x GP-26 (0 �± 1 feet): 25.8 ppm 

�x GP-32 (2 �± 3 feet): 97 ppm 

�x GP-45 (0 �± 1 feet): 227 ppm 

�x GP-46 (0 �± 1 feet): 30.3 ppm 
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Multiple soil sample locations exhibited concentrations of metals which exceeded NYCRR Industrial 

SCOs, including arsenic (21 of 153 total samples), lead (4 of 153 total samples), and mercury (6 of 

153 total samples). The highest concentrations of metals detected were as follows (NYCRR 

Industrial SCOs are shown in parenthesis for comparison): 

�x Arsenic (16 ppm)   65.2 ppm ((GP-38 (2 �± 3)) 

�x Lead (3,900 ppm)   4,800 ppm (GP-38 (0 �± 1)) 

�x Mercury (5.7 ppm)   25.5 ppm (GP-37 (0 �± 1)) 
 

VOCs were not analyzed in soil as part of �&�+�$�¶�V���6�X�S�S�O�H�P�H�Q�W�D�O���3�K�D�V�H���,�,���,�Q�Y�H�V�W�L�J�D�W�L�R�Q����It was noted 

that all Photoionization Detector (PID) readings collected during the supplemental investigation 

were 0.0 ppm.  However, CHA field scientists noted slight odors in the following borings and depth 

ranges: GP-�����������¶��- �������¶�������*�3-�����������¶��- ���������¶�������*�3-���������������¶��- �������¶��, GP-�����������¶��- �������¶�������*�3-33 (1.5�¶��- ���¶������

GP-34 (�������¶��- �������¶�������*�3-35 (1�����¶- ���������¶�������D�Q�G���*�3-47 (2.���¶��. 

 

Groundwater Analytical Results 

 

A summary of groundwater analytical results are provided in Table 2.  Total PCBs in groundwater 

were detected at a concentra�W�L�R�Q���R�I���������������J���/ in the sample obtained from B-2/TW, which exceeds 

the NYSDEC TOGS standard of 0.09 ���J���/�� PCBs were not detected in groundwater samples 

collected from any of the other well samples, however, please note that the laboratory method 

detection limit (MDL ) was greater than the NYSDEC TOGs Standard. B-2/TW was subsequently re-

sampled on December 1, 2014, and total PCBs were detecte�G���D�W���D���F�R�Q�F�H�Q�W�U�D�W�L�R�Q���R�I���������������J���/���� 

 

The same VOC compounds (MTBE, cis-1,2-DCE, and vinyl chloride) detected in samples collected 

from wells B-1/TW and/or B-8/TW in August 2014 by Plumley were also detected during the 

December 2014 sampling event at comparable concentration ranges, with the exception of vinyl 

chloride, which was detected at a concentration of 31 ug/L in well B-8/TW, and thus, higher in 

concentration compared to the initial sampling event. In addition, 1,1-Dicloroethene (1,1-DCE) was 

detected at a concentration of 15 ug/L in well B-8/TW, which exceeds the NYCRR TOGS Standard 

of 5 ���J���/ 

 

Six (6) or more metals (total) were detected in each groundwater sample at concentrations exceeding 

the NYSDEC TOGs Standards. However, the results of the dissolved metals analysis indicated that 

only three (3) or less metals were detected above the NYSDEC TOGS Standards in each of the 

samples, including iron, magnesium, manganese, nickel and/or sodium.   
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The results of the Plumley and CHA investigations conducted in 2014 suggest that the upper five (5) 

feet of soil has been impacted with both metals and PCBs across the Site. In general, concentrations 

of metals and PCBs are higher in the near-surface soils and decrease with depth. A review of the data 

suggests that the PCBs, though widespread, are mostly located within the upper fill unit. 

Groundwater at the Site does not appear to be significantly impacted. 

 
The conclusions from the Phase II ESA and Supplemental Phase II Investigation, as indicated in the 
April 2015 Supplemental Phase II Investigation Report, were as follows: 
 

�x The primary Site COC is PCBs. 

�x PCB concentrations greater impacts are present throughout the majority of the Site in the 

upper one (1) to five (5) feet of soil. Six (6) localized hot spot areas (SS-11, GP-15, GP-26, 

GP-32, GP-45, and GP-46) which exceed the TSCA Low-Occupancy Cleanup Level and 

NYCRR Industrial SCO of 25 ppm were noted �I�U�R�P���3�O�X�P�O�H�\�¶�V���D�Q�G���&�+�$�¶�V�������������V�D�P�S�O�L�Q�J��

activities.   

�x PAHs as well as the metals arsenic, lead, and mercury exceeded the NYCRR Industrial 

SCOs in multiple soil samples and are primarily confined to the upper one (1)-foot of soil 

with a few minor exceptions where concentrations were noted at depths of 2 �± 3 feet and 4 �± 

5 feet.  

�x The apparent groundwater flow direction based on groundwater level measurements is to the 

southeast towards the Hudson River. Based upon the investigation and additional sampling 

requested by NYSDEC at the time, CHA concluded that groundwater has not been 

significantly impacted by Site conditions and does not represent an exposure risk. 

 
1.2.3    Supplemental Groundwater Sampling �± CHA �± May 2015 

Following review of the Supplemental Phase II Investigation Report, NYSDEC requested that the 

existing monitoring wells be re-sampled and analyzed for dissolved metals and PCBs to obtain 

additional data that can demonstrate the presence or absence of these parameters in filtered 

groundwater samples. It was anticipated that this data would be used to demonstrate that 

groundwater was not impacted by PCBs and metals, or alternatively, to evaluate potential remedial 

alternatives if it was determined that groundwater was impacted.  

 

The Supplemental Groundwater Sampling was completed on April 23, 2015 and was submitted to 

NYSDEC in a Letter Report dated May 8, 2015. As shown in Table 2, analytical results of field-

filtered metals were comparable to the August 2014 groundwater sampling event, and only iron, 

magnesium, manganese, and sodium were detected in exceedance of the NYSDEC TOGs Standards. 
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While there were no detections of dissolved PCBs noted in the wells during this sampling event, the 

laboratory MDLs exceeded the TOGs Standard. As such, NYSDEC recommended that the wells be 

re-sampled for PCBs utilizing appropriate detections. CHA had collected additional sample volume 

during the April 23 sampling event, which was extracted within the 7-day hold time, and therefore, 

the laboratory was able to re-run the extracted samples for PCB analysis using a low-level method 

which achieved the required detection limit . Dissolved PCBs were not detected in any of the samples 

which were re-analyzed. The results of the re-sampling were included in a Revised Letter Report 

submitted to NYSDEC on June 26, 2015.  

 

The findings indicate that while concentrations of select dissolved metals (iron, magnesium, 

manganese, and sodium) were detected at concentrations exceeding the NYSDEC TOGS Standards, 

these elements are likely naturally occurring and not representative of a contamination issue. There 

were no detected concentrations of PCBs in the 11 on-site monitoring wells and therefore no 

indications of PCB impacts to the groundwater at the Site. �&�+�$�¶�V conclusion was that no further 

action was necessary regarding groundwater at the Site. 

 

1.2.4 Additional Site Characterization Sampling: Sterling, June-September 2015 

Based on the results of the Supplemental Phase II ESA Investigation performed by CHA, Sterling 

Environmental Engineering (Sterling) conducted additional site characterization sampling at the Site 

between June and September of 2015. The additional site characterization was completed in 

accordance with the May 21, 2015 PCB Site Characterization Work Plan and the September 9, 2015 

Supplemental Work Plan prepared by Sterling. Soil samples were collected at six locations (SS-11, 

GP-15, GP-26, GP-32, GP-45, and GP-46), previously sampled by Plumley and CHA where PCBs 

were detected at concentrations greater than 25 ppm. The goal was to further delineate the areas of 

PCB contaminated soil with concentrations above 25 ppm. 

 

Samples were collected from test pits installed in a triangular pattern 10 feet away from SS-11, GP-

32 and GP-45 where PCBs were detected at concentrations greater than 50 ppm. Samples were also 

collected in a triangular pattern five (5) feet away from GP-15, GP-26, and GP-46, where PCBs were 

previously detected at concentrations ranging from 26 to 49 ppm. The sampling depth in the test pits 

surrounding each soil boring corresponded to the depth at which PCBs were detected at a 

concentration greater than 25 ppm during the previous studies. Soil samples were collected from 

each test pit and submitted for laboratory analysis of PCBs via EPA Method 8082. Soil delineation 

samples collected by Sterling in the vicinity of SS-11, GP-15, GP-32, GP-46, and GP-45 are shown 

on Figure 3.  
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The results from the initial round of sampling completed on June 17, 2015 indicated that the 

concentration of PCBs was less than 25 ppm in each of the samples with the exception of two of the 

three samples around location GP-26. Additional samples were collected in the area of GP-26 on 

July 9, and 28, 2015, branching outward from the sampling locations where PCBs were detected 

greater than 25 ppm, in accordance with the PCB Site Characterization Work Plan. Two additional 

rounds of sampling were conducted on September 15 and 16, 2015 at successively greater distances 

from GP-26 until a ring of outermost samples indicated concentrations of PCBs less than 25 ppm. 

Delineation sample locations collected by Sterling in the vicinity of SS-11, GP-15, GP-32, GP-45, 

and GP-46 are shown on Figure 3, and samples in the vicinity of GP-26 are shown on Figure 3A.  

 

Total PCB results for soil samples collected by Sterling to delineate the extent of soil with PCBs at 

concentrations greater than 25 ppm in the area of soil borings SS-11, GP-15, GP-26, GP-32, GP-45, 

and GP-46 are presented in Table 1.  

 

1.2.5 Addition al Site Characterization Sampling �± CHA �± October 2018 

Based on verbal and written correspondence between EPA and CHA, EPA believed that the site 

required further characterization to identify if additional hotspots with PCBs at concentrations 

greater than 25 ppm are present in site soils. Therefore, CHA, on behalf of the APDC, developed an 

Additional Site Characterization Work Plan in accordance with TSCA PCB regulations and 

submitted to EPA on September 10, 2018. After receiving some minor comments from EPA on 

September 26, 2018 regarding the Work Plan, CHA submitted a revised Work Plan on September 

27, 2018 which EPA had no further comments on. The additional site characterization sampling was 

conducted from October 16, 2018 through October 19, 2018.  

 

CHA advanced a total of 53 borings (denoted GP-62 through GP-111), as shown on Figure 3. The 

borings were field located using a portable field GPS unit. Of these 53 locations, 51 of the borings 

were installed to a total depth of five (5) feet bgs at the center of the previously-completed 100 x 

100-foot grid system, and soil samples were collected from the 0-1 feet bgs, 2-3 feet bgs, and 4-5 

feet bgs intervals in each of the grid borings. At a few select boring locations, direct push refusal 

occurred associated with unidentifiable compact subsurface materials and multiple attempts were 

made to achieve the desired termination depth. However, the desired depths were not achievable; 

therefore, the sample depth intervals were adjusted such that a bottom sample was obtained from the 

bottom foot of soil above the refusal depth. In addition, CHA conducted additional sampling at 

previous sample locations SS-11 (Plumley, 2014) and 26W-2 (Sterling, 2015), where PCBs were 

previously detected in excess of 25 ppm. The goal of re-sampling these two locations was to obtain 
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vertical delineation samples at 2-3 feet bgs and 4-5 feet bgs in order to better estimate the vertical 

extent of PCBs at these locations.  

 

The samples were submitted such that the top two intervals were analyzed by the analytical 

laboratory first.  The bottom samples were held by the laboratory, pending the analytical results of 

the top interval samples.  If PCBs were detected above the laboratory detection limit in either of the 

top two interval samples, then the bottom sample from that boring was also analyzed.  For SS-11 and 

26W-2, both samples (2-3 feet and 4-5 feet) were analyzed. Soil samples were submitted for 

laboratory analysis for PCBs via EPA Method 8082A.  

 

Based on the results of the Additional Site Characterization activities completed in October 2018, 

five (5) sample locations from this event (specifically GP-79, GP-81, GP-90, GP-91, and GP-100) 

contained concentrations of PCBs exceeding the NYCRR Industrial SCO and TSCA High-

Occupancy Cleanup Level.  Therefore, an additional sampling event was conducted to complete 

delineation of these hot spot locations. To complete delineation sampling, CHA returned to the site 

between November 26 and 29, 2018 to complete the installation of 12 soil  borings at each hotspot 

location (i.e., 60 borings total) which were spaced five (5) and 10 feet east, north, west, and south of 

each location. Field methods and samples were collected in a manner consistent with the October 

2018 investigation, except that samples located five (5) feet horizontally from the hotspot location 

were analyzed first. Additional horizontal and/or vertical samples were successively analyzed to 

achieve further delineation, if needed. A depiction of the general sampling schematic at each 

location is provided on Figure 3B.  

 

Sampling equipment was decontaminated between boring locations to prevent cross-contamination 

�L�Q���D���P�D�Q�Q�H�U���F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���W�K�H���V�H�O�I�(�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���G�H�F�R�Q�W�D�P�L�Q�D�W�L�R�Q���S�U�R�F�H�G�X�U�H�V���L�G�H�Q�W�L�I�L�H�G���L�Q��40 

CFR 761.79(c)(2). Pursuant to 40 CFR 761.79(f)(2), a written record (e.g., video recordings, 

photographs) documenting compliance with the decontamination procedures will be maintained for 

three (3) years after completion of the decontamination procedures.  

Analytical Results  

 

Soil analytical results for PCBs from the additional site characterization activities completed by 

CHA were included in a Letter Report submitted to EPA in February 2019. Soil analytical results for 

total PCBs are included in Table 1 and were generally consistent with the findings of previous 

investigation activities, as summarized below: 
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�x PCB concentrations detected in soil samples collected from GP-62 through GP-111 ranged 

from non-detect to 103 ppm.  

�x Exceedances of the TSCA High-Occupancy Cleanup Level of 1.0 ppm, applicable  in self-

implementing remedial situations under 40 CFR 761.61(a), were encountered at the majority 

of boring locations, and generally extend to a depth of three (3) feet bgs or less and to a 

maximum depth of (5) feet, consistent with the findings of prior investigation activities.  

�x Five (5) locations exhibited PCB concentrations in exceedance of the TSCA Low-

Occupancy Cleanup Level of 25 ppm: GP-79, GP-81, GP-90, GP-91, and GP-100. The 

locations were determined to be isolated hot spots and were successfully delineated 

horizontally and vertically in November 2018. 

�x Although some minor field evidence (i.e., staining, elevated PID readings) of isolated 

contamination was noted in select borings, analytical results from corresponding sample 

depths were generally consistent with average site PCB concentrations, which suggests that 

such observations are not likely to be related to PCBs.  
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2.0 NATURE AND EXTENT OF  CONTAMINATION  

2.1 CONTAMINANTS  OF CONCERN AND IMPACTED MEDIA  

The principal COC is PCBs in soil at concentrations of 1.0 ppm or greater to a depth of five (5) feet 

bgs or less, with eleven localized hot-spot areas containing PCBs greater than 25 ppm. The majority 

of PCBs detected in soil consist of a mixture of Aroclor 1248, 1254, and 1260, with occasional 

concentrations of Aroclor 1242, and rarely Aroclor 1016 and 1221.  Secondary COCs include the 

metals arsenic, lead, and mercury, as well as PAHs which are primarily located in soil at a depth of 

0-1 feet bgs, and thus will be removed and/or covered as part of the proposed PCB remediation. 

VOCs were not detected above NYCRR Industrial SCOs in soil.  

 

Groundwater has not been significantly impacted by Site conditions. VOCs detected in groundwater 

include MTBE (highest concentration 52.5 ug/L) in well �%�(�����7�:, cis-1,2-DCE in well B-8/TW 

(highest concentration 15.3 ug/L) and vinyl chloride (highest concentration 31 ug/L) in well B-

8/TW. The concentrations are isolated and may be attributable to off-site sources, as such 

compounds have either not been detected in Site soils to-date or were detected at low-level 

concentrations well below the NYCRR Industrial SCOs. SVOCs have not been detected above 

NYSDEC TOGs Standards in Site wells. Although total metals were detected in exceedances in the 

wells, the results of the dissolved metals analysis indicated that only five (5) metals were detected 

above TOGS Standards: iron, magnesium, manganese, nickel and sodium.  There were no detected 

concentrations of dissolved PCBs in the 11 on-site monitoring wells when last sampled in 2015. The 

conclusion, at that time with the concurrence of the NYSDEC Spills Project Manager, was and still 

is, that there are no PCB impacts to groundwater and that no further action is required regarding 

groundwater at the Site. Furthermore, the Site and properties in the vicinity currently utilize public 

water. There is no current or anticipated future use of groundwater at the site for potable or non-

potable uses. 

 

2.2 REGULATORY CLEANUP LEVELS  

Regulatory cleanup levels of 1.0 ppm, 10 ppm and 25 ppm exist in State (NYCRR Part 375, 

NYSDEC CP-51/Soil Cleanup Guidance) and Federal regulations, depending on the cleanup 

program, Site use, occupancy level of the Site and the engineering and institutional controls 

employed. The results of PCB analysis of soil samples from Site investigations were reviewed to 

determine the distribution and concentration of PCBs in the soil, the intended future industrial use of 

the Site, and the industrial nature and use of the surrounding area.  
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 The goal of this cleanup is to remove PCB impacted soil with concentrations greater than 25 ppm, 

which is equivalent to the TSCA Low-Occupancy Cleanup Level and the NYCRR Part 375 

Industrial SCO, and dispose at an off-site, approved disposal facility. PCB-impacted soil with 

concentrations less than 25 ppm will remain on the Site. Those areas which will be slated for high-

occupancy, will be protected by a cap, and any areas to remain low-occupancy, if applicable, will be 

restricted by fencing.  A minimum of one sign will be aff ixed to the fencing surrounding low-

occupancy areas informing individuals of the presence of PCBs.  The protective cap will be 

constructed as detailed in Section 3.33.3 of this Application.  

 

2.3 APPLICABLE NY SDEC REGULATIONS 

The Site was formerly in the NYSDEC Spills Program as discussed above and is now being 

classified as a potential New York State Superfund Site (Site No. 401080P). An Order on Consent 

(Order) was executed between the APDC and NYSDEC on May 5, 2020 regarding 700 Smith 

Boulevard (CO 4-20200424-56). In accordance with the Order, the requirements of this risk-based 

Application are integrated into the work required by the Order by reference for the remedial actions 

to take place on the 12.14 acre Site. Additionally, pursuant to Commissioner Policy CP-51 - Soil 

Cleanup Guidance, under the Order, institutional controls for the remedy, including a Site 

Management Plan and Environmental Easement, are required and those items will apply to the entire 

14.5 acre parcel. Upon completion of the remedial activities set forth in this Application, a 

Certificate of Completion (COC) will  be issued by NYSDEC pursuant to the terms of the Order. On 

May 12, 2020, pursuant to New York State regulations, NYSDEC approved the site-specific BUD 

Petition to use RAP as a cap at the Site. The NYSDEC BUD approval letter is attached hereto as 

Appendix C. 

 

 

NYSDEC Solid Waste Regulations relating to site-specific Beneficial Use Determinations, 6 

NYCRR 360.12(d), are also applicable as set forth in more fully in Appendix C.  

 



 

Albany Port District Commission  700 Smith Blvd, Albany, NY 
CHA Project No. 28952  Page 14  

3.0 CLEANUP PLAN AND ALTERNATIVE A NALYSI S  

The work described in this Application is limited to remediation of PCB impacted soil at the Site. 

The proposed remedial actions are described in detail in the following sections.  Per the Risk-based 

disposal approval regulations found in 40 CFR761.61(c), �³any person wishing to sample, cleanup, or 

dispose of PCB remediation waste in a manner other than prescribed in [40 CFR761.61(a) or 40 

CFR761.61(b)], or store PCB remediation waste in a manner other than prescribed in 40 CFR 

761.65, must apply in writing to the Regional Administrator in the Region where the sampling, 

cleanup, disposal, or storage site is located� .́ Each application must include information described in 

the notification required by paragraph 40 CFR 761.61 (a)(3).  EPA may request other information 

that it believes necessary to evaluate the application. No person may conduct cleanup activities under 

this paragraph prior to obtaining written approval by EPA. EPA will issue a written decision on each 

application for a risk-based method for PCB remediation wastes. EPA will approve such an 

application if it finds that the method will not pose an unreasonable risk of injury to health or the 

environment. 

 

The only other alternative considered was a cleanup plan that meets the requirements of 40 CFR 

761.61(a), Self-implementing On-site Cleanup and Disposal of PCB Remediation Waste. The self-

implementing cleanup alternative would require remediating the site to eliminate soil with PCB 

concentrations exceeding 10 ppm cleanup levels.  This alternative requires the excavation and 

removal of at least the upper one (1) foot of soil over the entire Site.  This alternative was considered 

to be of little environmental benefit considering the industrial nature of the Site and surrounding 

area, the intended future industrial use of the Site, and deed restrictions for such industrial use to be 

put in place. Additionally, this self-implementing alternative was considered to be cost prohibitive.  

 

The remedial objective of the risk-based alternative proposed is to excavate and remove soil 

impacted with PCBs at concentrations greater than 25 ppm, and to apply a cap over the Site or 

portions of the Site which will be utilized for high-occupancy, and implement comprehensive 

institutional controls to prevent and eliminate exposure, and complete an environmental easement 

and deed restriction to limit the Site to industrial use and document the cap system in place.  This 

alternative is considered appropriate for the planned, future industrial use of the Site. Additionally, 

the risk-based approach provides significant cost savings that make completion of this remedy 

feasible from a cost perspective. On this basis, a cleanup level of 25 ppm was selected as being 

appropriate for this Site. 
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At the request of EPA, a PAR was prepared by HDR, Inc., to identify potential current and future 

site exposure pathways and human receptors based on the approach outlined in this cleanup 

application and to support the proposed cleanup plan�¶�V���G�H�Y�L�D�W�L�R�Q���I�U�R�P���W�K�H��regulatory requirements of 

40 CFR 761.61(a). The PAR is included in Appendix A and finds that the remedial and Site 

management measures (including institutional controls) outlined in this application are appropriate 

for the PCB-impacted soils and Site conditions and will provide long-term protectiveness during 

remediation, construction, and future Site activities. 

 

3.1 REMEDIAL ACTIVITIES  

The proposed remedial approach includes the excavation and off-Site disposal of PCB impacted soils 

with concentrations greater than 25 ppm and the placement of a cap of 12 inches of RAP on the 

entire site with the exception of the areas currently improved with buildings or currently paved.  

 

Eleven areas of impacted soil ( i.e., total PCBs �• 25ppm) have been identified for remediation. The 

remedial objective is to eliminate all potential exposure pathways. Based upon the extensive soil and 

groundwater sampling conducted at this Site, it was determined that groundwater has not been 

impacted by PCBs and therefore is not an exposure pathway. 

 

Prior to the initiation of cleanup activities, public outreach will be completed to inform local 

residents, tenants, and businesses of the presence of PCB contaminated Site soils and the proposed 

remedial activities for the Site. Public outreach will consist of publishing a brief fact sheet in a local 

newspaper.  

 

3.1.1 Pre-Construction/Site Preparation 

To proceed with the proposed remedial activities, several tasks must be completed. The tasks include 

excavation identification and permitting, waste characterization sampling, and the contractor must 

visibly inspect the perimeter of the Site daily to confirm that the Site is secure from trespassers.  

 

3.1.1.1 Layout of Excavation Areas 

Prior to any work being conducted on the Site, excavation areas will be properly identified. 

Excavations areas may be located by means of GPS, field measurements or similar. Hot spots and 

excavation extents and will be marked with flags, poles or stakes. Excavations depths must be 

identified on the selected marker.  
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Prior to excavation, underground utilities should be identified and a Digsafe ticket must be obtained; 

utilities not covered by Digsafe must be contacted. Digsafe markings will be maintained throughout 

the project. In the event that a work stoppage exceeds 30 days, a new Digsafe ticket must be 

obtained.  

 

3.1.1.2 Waste Characterization Sampling 

Analytical results obtained during previous investigations will be used for waste characterization, 

whenever possible. Otherwise, additional representative soil samples will be collected by the 

remedial contractor from in-situ or unexcavated soil in accordance with the disposal facility permit 

requirements and federal regulations 40 CFR 761.283, 761.286, and 761.292.   

 

3.1.2 Characterization of On-Site Buildings 

As discussed in Section 1.1, there are two existing one-story structures located on the east side of the 

Site. On April 30, 2020 EPA approved a supplemental work plan pertaining to additional 

characterization of the on-Site buildings, including collection and analysis of concrete floor chip 

samples from within the locker room of the office building and within the garage. Pursuant to EPA�¶s 

directions, APDC is developing a work plan which will outline proposed building characterization 

activities to meet EPA requirements. Similar to our evaluation of off-Site catch basins described below in 

Section 3.1.4, characterization of the buildings pursuant to the supplemental work plan are being 

performed as a separate and subsequent phase of work outside the scope of this submittal and EPA�¶s 

approval of this Application, and the building slab characterization study is scheduled to commence on 

May 21, 2020 under NYSDEC oversight. 

 

3.1.3 Excavation of PCB Impacted Soil 

Proposed areas of excavation were developed based on the concentrations of PCBs observed during 

site characterization activities. Proposed excavations are classified as hot spot areas. Hot spot areas 

are defined as areas with concentrations of PCBs greater than 25 ppm and extend, a minimum, of 

halfway to the samples where PCBs were identified at concentrations less than or equal to 25 ppm. 

Eleven hot spots were identified during site characterization activities. These hot spots include SS-

11, GP-15, GP-26, GP-32, GP-45, GP-46, GP-79, GP-81, GP-90, GP-91, and GP-100. Anticipated 

excavation dimensions and volumes are summarized as follows: 

 

Hot 
Spot 

Dimensions 
(ft)  

Area 
(SF) 

Perimeter 
(ft)  

Depth (ft) Total Volume (CY) 
PCBs > 25 ppm 
      & < 50 ppm 

Total Volume (CY) 
PCBs > 50 ppm 
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Hot 
Spot 

Dimensions 
(ft)  

Area 
(SF) 

Perimeter 
(ft)  

Depth (ft) Total Volume (CY) 
PCBs > 25 ppm 
      & < 50 ppm 

Total Volume (CY) 
PCBs > 50 ppm 

SS-11 15 x 15 225 60 2 0 20 

GP-15 7.5 x 7.5 60 30 4 10 0 

GP-26 See Figure 
4a 

1.020 128 2 40 30 

GP-32 15 x 15 225 60 4 0 35 

GP-45 15 x 15 225 60 2 0 20 

GP-46 7.5 x 7.5 60 30 2 5 0 

GP-79 10 x 15 150 50 2 0 15 

GP-81 10 x 10 100 40 2 10 0 

GP-90 10 x 15 150 50 4 25 0 

GP-91 10 x 10 100 40 4 15 0 

GP-100 10 x 15 150 50 2 15 0 

TOTAL: 120 120 

ft = feet 
SF = square feet 
CY = cubic yards 
 

Lateral excavation dimensions for SS-11, GP-15, GP-32 GP-45, GP-46, GP-79, GP-81, GP-90, GP-

91, and GP-100 are depicted on Figure 4. Lateral excavation dimensions for GP-26 are depicted on 

Figure 4a.  

 

3.1.4 On-Site Catch Basin Removal 

The on-site portions of the catch basin system include structures CB01 through CB05 and associated 

piping as shown on Figure 5.  CB01, CB02 and CB05 are inactive structures while CB03 and CB04 

are active catch basin structures.  The following activities will be conducted associated with these 

structures: 

 

�x CB01 and CB02: Structures and associated piping will be excavated and removed.  If piping 

extends off-site, the piping will be cut and capped at the property line and all on-site piping 

will be excavated and removed.  

�x CB03 and CB04: Piping associated with these catch basin structures will be temporarily 

plugged prior to pressure washing each structure.  Water and sediment generated during the 

pressure washing activities will be vacuumed out of each structure prior to unplugging the 

piping and returning the structures to service. 
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�x CB05: Structure consists of an underground vault with no piping.  This structure will be 

excavated and removed. 

 

Structures and piping generated during catch basin removal activities will be transported for off-site 

disposal in accordance with local, State, and Federal regulations.  Soil displaced during excavation 

of the catch basin systems wil l be backfilled in accordance with Section 3.3. 

 

Pursuant to requests made by EPA, APDC is preparing a work plan for submission to 

EPA/NYSDEC for the investigation of the potential for offsite impacts related to the onsite catch 

basins. The work plan will  describe investigation procedures and proposed decontamination or 

closure of piping and off-Site catch basins as warranted based on the investigation findings. As 

recommended by EPA via email on April 14, 2020, the work plan and actions related to the investigation 

of off-Site impacts related to catch basins are being performed as a separate and subsequent phase of 

work outside the scope of this submittal and EPA�¶s approval of this Application.  

 

3.1.5 Direct Push Refusal Investigation 

During on-site remedial activities, the areas where direct push refusal occurred during the October 

2018 investigation will be investigated.  These areas and associated refusal depths are summarized in 

the table below: 

 

Soil Boring Refusal Depth (feet) 
GP-68 4 
GP-74 4 
GP-97 3 

GP-100_W10 2 
GP-105 2 
GP-108 2 

 

An excavator will be used in the vicinity of soil borings to excavate to the depth of refusal to confirm 

subsurface materials at each location. Subsurface conditions will be documented and if new 

conditions indicative of a buried waste or vault or similar item of concern is noted, EPA and 

NYSDEC will be notified of the condition. If the condition noted is similar fil l conditions to the 

remainder of the site and refusal was likely large gravel or a cobble, no notification will be made. 
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3.1.6 Soil Screening Methods and Stockpiling 

Soils will be segregated based on previous environmental data and visual, olfactory and instrument-

based soil screening results into material that requires off-Site disposal, material that requires further 

testing, and material that can be returned to the subsurface.  Should free product (e.g., oil) be 

encountered it will be containerized immediately.  Material encountered that exhibits staining or 

odors will be sampled in-situ and analyzed for PCBs.  Work in this area will not continue until the 

PCB concentrations are determined.  Though not anticipated, if material containing PCBs at 

concentrations exceeding 25 ppm is encountered it will be disposed of off-Site in accordance with 

local, State and Federal regulations and the underlying/surrounding soil will also be sampled for 

PCBs per Section 3.2. 

 

During times when contaminated soil cannot be actively loaded into trucks for off-site disposal, 

stockpiling of excavation soils will be conducted in accordance with 40 CFR 761.65(c)(9) using the 

following provisions: 

�x Stockpiles will be located within the areas designated for excavation and away from current 
vehicular traffic and decontamination areas. 

�x The subgrade will be prepared to be of stable material where all visible sharps have been 

removed. The temporary soil containment areas will be sufficiently large to contain all 

stockpiled material and accessible to excavation equipment and trucks for eventual loading. 

�x A low point or sump wil l be constructed on the temporary soil containment pad to collect 

any water generated from dewatering of the materials placed on the pad and the pad will  be 

graded towards the low point. 

�x Liquid that accumulates on the temporary soil containment pad will be containerized and 

characterized for off -site disposal. Pre-treatment may be used in lieu of off-site disposal if 

the Contractor obtains appropriate permits from the local sewer authority and is accepted by 

the Owner.  The concentrations of PCB in the liquid to be disposed of at the local sewer 

authority will be no more than 3 parts per billion in accordance with CFR 761.79(b)(1)(ii) 

�x A minimum of 20-mil polyethylene sheeting, with at least 2-foot of overlap at all seams will 

be placed on the subgrade. The top sheet will be lapped over the bottom sheet in a shingle 

type pattern.  

�x A minimum of a 1-foot high berm will be placed around the perimeter of the containment 

area so that no saturated soils and/or water migrate off of the containment pad. Secure the 

edges of the sheets to keep the polyethylene sheeting in place. 

�x Erosion and sediment controls will be erected around the perimeter of stockpiles, including 
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silt fence at a minimum. Stormwater runoff shall be directed around the stockpiles and 

excavation. 

�x Stockpiles will not exceed a height 15-feet and with side slopes no steeper than 2H:1V. 

�x Until removed, stockpiles will be kept covered with appropriately anchored 10-mil 

polyethylene sheeting. Stockpiles will be routinely inspected and ripped or damaged 

stockpile covers will be promptly replaced. 

�x Stockpiles and embankments will be maintained until the material is removed and they wil l 

be inspected daily to check that material is not released into the surrounding environment. 

�x Material will be stockpiled for no more than 180 days. 

 

3.1.7 Transportation  

Trucks transporting impacted soil from the Site for  off-site disposal need to comply with 

Department of Transportation (DOT) Hazardous Materials Regulations 49 CFR Parts 171 through 

177 and 6 NYCRR 364.  Trucks carrying hazardous soil or other remediation-derived waste for off-

Site disposal will be labeled and manifested prior to leaving the Site for off-site disposal. 

 

The transport manifests will be consistent with 40 CFR Part �������� �³�6�W�D�Q�G�D�U�G�V�� �$�S�S�O�L�F�Dble to 

Generators of Hazardous Wa�V�W�H���´�� ������ �&�)�5�� �3�D�U�W�� �������� �³�6�W�D�Q�G�D�U�Gs Applicable to Transporters of 

�+�D�]�D�U�G�R�X�V�� �:�D�V�W�H���´�� �D�Q�G�� �� NYCRR Part 37���� �³�1�H�Z�� �<�R�U�N�� �+�D�]�D�U�G�R�X�V�� �:�D�V�We Manifest System 

�5�H�J�X�O�D�W�L�R�Q�V�´���D�V���D�S�S�O�L�F�D�E�O�H�� 

 

Only transporters licensed and permitted by the EPA, DOT, and the State of New York will be used 

for the transport of PCB-impacted soil or other wastes. Transporters will be required to be licensed 

in the appropriate states or provinces as well as comply with other applicable federal laws, including 

DOT requirements, if hazardous soil and materials are disposed outside of New York State.  

Transport vehicles (or roll-off boxes) will be equipped with a weatherproof tarp that will be secured 

over each shipment prior to leaving the Site or upon placement of waste within the container. The 

only exception will be made for enclosed transport units. 

 

Following tarping, each transport vehicle will be visually inspected and directed to the truck wash 

for decontamination, if necessary, to check that no loose, impacted soils are tracked off-site. 

Particular attention will be paid to removing materials from tires, undercarriages, and portions of 

vehicles which may have been in contact with impacted soil during loading operations. For 

additional details on decontamination procedures see Section 3.1.9. 
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Truck transport routes are as follows: All trucks shall utilize Smith Boulevard to enter and exit the 

Site.  Upon exiting the Site, trucks shall proceed to Church Street and enter Green Street for access 

to Interstate 787. All trucks loaded with Site materials will exit the vicinity of the Site using only 

these approved truck routes. This is the most appropriate route and takes into account: (a) limiting 

transport through residential areas; (b) use of city mapped truck routes; (c) prohibiting off -Site 

queuing of trucks entering the facilit y; (d) limiting total distance to major highways; (e) promoting 

safety in access to highways; and (f) overall safety in transport. 

 

Trucks will be prohibited from stopping and idling in the neighborhood outside the project Site. 

Egress points for truck and equipment transport from the Site will be kept clean of dirt and other 

materials during Site remediation. 

 

Queuing of trucks will be performed on-Site in order to minimize off-Site disturbance. Off-Site 

queuing will be prohibited. 

 

3.1.8 Disposal  

Impacted soils with concentrations greater than 25 ppm but less than 50 ppm will be removed and 

transported off-site to a licensed disposal facility  in accordance with 40 CFR 

761.61(a)(5)(i)(B)(2)(ii). Impacted soils classified as hazardous waste (greater than 50 ppm), will be 

disposed of at a hazardous waste landfill in accordance with 40 CFR 761.61(a)(5)(i)(B)(2)(iii).  

Disposal faciliti es will be identified prior to the implementation of the remedial work. Organic 

matter, including, but not limited to, vegetation, wood, roots, stumps, will be disposed of off-Site in 

accordance with local, State and Federal regulation based upon the concentrations of PCBs in the 

area where the organic matter originated.   

 

3.1.9 Decontamination 

Efforts will be made to avoid tracking contaminated media from areas containing PCBs greater than 

50 ppm into areas containing PCBs less than 50 ppm or off-Site. To minimize the potential cross-

contamination on-site and reduce the extent of decontamination required, the following work 

practices will be implemented: 

 

1. Effort wil l be made to advance the excavation face toward the excavator such that the 

tracks/tires on the machine do not come into contact with the impacted media. 

2. Effort will be made to minimize the amount of equipment and machinery that comes into 

contact with the contaminated soils. 



 

Albany Port District Commission  700 Smith Blvd, Albany, NY 
CHA Project No. 28952  Page 22  

3. The operator will fill only ¾ of the bucket and/or shake the bucket prior to turning the 

machine to minimize spillage and material falling off as the machine is turned/swung.  

4. 10-mil polyethylene sheeting will be placed between the excavation and trucks or stockpiles 

such that spillage does not come into contact with areas outside of the excavation area. 

5. Excavation of areas containing PCBs at concentrations exceeding 50 ppm (SS-11, GP-26, 

GP-45 and GP-79) will be conducted first.  Between each excavation area, equipment that 

comes into contact with impacted soil will be decontaminated according to the procedures 

outlined below.  Standard wipe sampling will be conducted at the completion of all four 

areas.  Once wipe sampling demonstrates sufficient decontamination, areas containing PCBs 

less than 50 ppm will be excavated.   

 

A decontamination pad of sufficient size to accommodate the placement of equipment requiring 

decontamination will be constructed on-site near the exit/entrance to the Site. The pad will be 

constructed of a minimum of 20 mil (or two layers of ten mil) polyethylene sheeting draped over a 

soil berm or hay bales to capture decontamination liquids. The pad will be sloped to one corner to 

allow collection of and facilitate removal and containerization of liquids. Water used for 

decontamination will be containerized in fi fty-five-gallon drums or temporary storage containers for 

proper off-site disposal. 

 

Equipment decontamination will be conducted using a double wash/rinse procedure, modified from 

40 CFR 761.79, Subpart S, Double Wash/Rinse Method for Decontaminating Non-Porous Surfaces. 

The modified wash/rinse procedure will use Alconox® (or equivalent) detergent for 

decontamination, rather than the organic solvent wash/rinse because oily substances are not 

anticipated. Only those portions of equipment that come in contact with contaminated media will be 

decontaminated. Decontamination will be performed before the equipment is removed at the 

completion of the project. The modified decontamination procedure is as follows: 

1. Remove loose soil and debris with a brush or power washer within exclusion zone and 
outside of the decon pad. 

2. Move equipment onto the decon pad. 

3. Wash with a solution of Alconox® (or equivalent) and potable water. 

4. Complete high-pressure steam-clean rinse with potable water. 

5. Repeat steps 3 and 4 twice. 
 

Persons conducting decontamination activities will wear suitable personal protective equipment 

(PPE) to protect against skin contact and inhalation of PCBs. Decontamination wastes, which 

contain no free liquids, will be minimal in volume and will be managed accordingly. 
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Decontamination waste generated from cleanup activities will be sampled and disposed of off-site in 

accordance with Federal, State and local regulations. As such, decontamination wastes generated 

from cleanup areas with PCBs at or exceeding 50 ppm will be disposed as wastes containing PCBs at 

or exceeding 50 ppm. Written records of the decontamination procedures will be retained for a 

minimum of three years, as required. 

 

Because the proposed decontamination method deviates from the double wash/rinse procedure as 

presented in 40 CFR 761.79, Subpart S, standard wipe sampling will be completed to confirm 

decontamination completeness in accordance with the procedures outlined in 40 CFR Part 761, 

Subpart O. Wipe samples will be collected at a rate of three (3) wipe samples for each type of 

equipment that comes in contact with contaminated media. Field blanks and replicate samples wil l 

also be collected, as appropriate. Samples will be extracted using either EPA Method 3500B/3540C 

or EPA Method 3500B/3550C and analyzed for PCBs via EPA Method 8082A. Sample results will 

be compared to a decontamination standard of 10 microgram per square centimeter (ug/100 cm2). If 

wipe sampling indicates that decontamination was insufficient at removing contamination, as 

evidenced by exceedances of this standard, the decontamination procedure will be modified and 

additional wipe sampling will be completed until sampling demonstrates results below standard.  

 

3.2 VERIFICA TION  SAMPLING  

Verification samples will be collected following excavation activities in each of the hot spot 

excavation areas shown on Figures 4 and 4A. Verification sampling will be performed prior to Site 

restoration, to confirm complete removal of soil with PCB concentrations greater than 25 ppm. 

Verification sampling involves the following steps: identifying sample locations, sample collection, 

laboratory analysis, data review and if required, additional sampling. 

 

3.2.1 Field Methodologies 

Verification samples will be collected as follows: 

�x One sample will be collected from the bottom of each sidewall for every 30 linear feet of 

sidewall;  

�x One sample from the excavation bottom for every 25 square feet of bottom area, with the 

exception of the GP-26 excavation.  

�x For GP-26, one sample from the excavation bottom for every 100 square feet of bottom area. 
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Samples will be collected directly by hand or directly from the excavation bucket, depending on 

excavation depth and safety considerations. Excavation sidewall samples will be collected from the 

same depth as the original exceedance. The number and location of samples may vary depending on 

the final dimensions of each excavated area, as determined during remedial activities or further 

delineation sampling; however, the objective will remain to collect a representative number of 

samples at representative locations and areas. Excavation and additional verification sampling will 

be continued until laboratory results demonstrate that the total PCB concentrations in the excavation 

limits are less than or equal to 25 ppm.  

 

3.2.2 Laboratory Methodologies  

Samples will be transported to a New York State Department of Health (NYSDOH) Environmental 

Laboratory Approval Program (ELAP) accredited laboratory using proper chain-of-custody 

procedures. Samples will be extracted using either EPA Method 3500B/3540C or EPA Method 

3500B/3550C and analyzed for PCBs via EPA Method 8082A.  

 

NYSDEC Analytical Services Protocol (ASP) Category B laboratory data deliverables will be 

provided by the laboratory. A Data Usability Summary Report (DUSR) wil l be prepared by a senior 

chemist who is experienced and qualified to perform data validation. Laboratory analytical reports 

and DUSRs will be included in a Remediation Report. 

 

3.2.3 Quality Control Samples  

Duplicate and matrix spike/matrix duplicate (MS/MSD) samples will be collected at a frequency of 

one per twenty samples for quality control purposes.  

 

3.3 BACKFILL/ CAPPING/SITE RESTORATION 

 

After the hot spot soils have been excavated and transported off-site and associated remediation 

wastes (e.g. decon materials, etc.) and equipment have been removed from the Site, the areas of the 

Site that underwent excavation will be restored to the pre-remediation grade. This section describes 

the plan for backfilling and capping and the source and analytical testing requirements for backfill or 

�³�F�O�H�D�Q���I�L�O�O�´. 

  

A cap consisting of 12 inches of RAP will be placed over the soil that remains following the 

excavation and grading work. Prior to placing the RAP a demarcation layer consisting of a 

nonwoven geotextile fabric, or similar, will be placed between the existing ground surface and the 
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RAP.  The installed cap will cover all unpaved areas and unimproved areas (areas without buildings) 

of the 12.14 acre Site. The cap will be consistent with the detail found on Figure 6.   

 

In shallow excavation areas, prior to cap installation, the area will be backfilled and/or graded to the 

surrounding elevation, if necessary. Excavations that are suffic iently deep to represent a safety 

concern or impede use and access to the Site, (those greater than 1.0 - 2.0 feet) may be backfilled 

with fill  from an approved off-site source prior to placement of the cap, if on-Site re-grading of 

existing soil is not sufficient to fill those locations. At the fence line, property boundaries, and at the 

edges of existing pavement and building structures, impacted soil will be cut and graded back into 

the site to allow for the cap to match the elevation of the surrounding grade. 

 

Backfill and cap material will consist of clean fill, determined as follows, or RAP. Documentation 

will be obtained confirming the clean fill material is not clean gravel, rock or stone, or is recycled 

concrete or brick consistent with 6 NYCRR Part 360. Only the volume of RAP necessary to 

establish the cover as described herein will be imported to the Site. Backfill imported to the Site will 

be subject to chemical testing in accordance with the table below or will be subject to the allowable 

exemptions for specified beneficial use materials per 6 NYCRR Part 360 �± 1.15(b), if such materials 

are approved by the Owner. The RAP to be used for the cap will be compliant with the BUD 

approved by NYSDEC and will be analyzed for PCBs only, according to the recommended 

frequencies shown in the table below. Any other soils imported will be subject to the full chemical 

testing requirements shown in the table. Please note that at the request of EPA, this table has been 

modified from NYSDEC regulations to require that PCBs be analyzed from discrete intervals rather 

than from composite samples. 

 

Recommended Number of Soil Samples for Soil Imported to or Exported from a Site 

 VOCs & PCBs SVOCs, Inorganics & Pesticides 

Soil Quantity 
(cubic yards) Discrete Samples Composite 

Discrete 
Samples/Composite 

0-50 1 1 3-5 discrete samples from 
different locations in the fill 
being provided will 
comprise a composite 
sample for analysis 

50-100 2 1 
100-200 3 1 

200-300 4 1 

300-400 4 2 
400-500 5 2 

500-800 6 2 

800-1,000 7 2 

1,000 
Add an additional 2 VOC/PCB discrete samples and 1 composite sample for 
each additional 1,000 Cubic yards 
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The analytical results for imported similar soil must meet �W�K�H���³�L�Q�Gustrial �X�V�H�´���Yalues provided in 

Appendix 5 of DER-10, Allowable Constituent Levels for Imported Fill or Soil.  As such, imported 

material will not contain PCB concentrations exceeding 1 ppm.   

 

An elevation survey will be conducted at the completion of Site restoration activities. The survey 

will confirm that the cap depth of 12 inches of RAP has been achieved during the remedial activities 

and will be included in the final report. 

 

3.4 INSTIT UTIONAL CON TROLS 

Institutional Controls (ICs) will be employed to: implement, maintain and monitor EC systems; 

prevent future exposure to remaining impacted soil; and, limit the use and development of the Site to 

industrial uses only. ICs to be employed at the Site include an Environmental Easement/Deed 

Restriction and a Site Management Plan (SMP). 

 

3.4.1 Environmental Easement/Deed Restriction  

An Environmental Easement (EE) which meets state requirements under the NYSDEC Order will be 

filed by August 5, 2020.  The contents will serve the federal requirements of a Deed Restriction. The 

EE will refer to the Site requirements and the need to maintain the protective cap and other 

engineering controls (refer to the SMP, Section 3.2). Certification of the submittal of the EE wil l be 

signed by the owner APDC, filed against the deed to the property, and submitted to the EPA 

Regional Administrator.  

The owner of the Site may remove the cap or ECs after conducting additional cleanup activities and 

achieving cleanup levels of �”��1.0 ppm PCBs which do not require the protective cap. The owner may 

remove the notice on the deed no earlier than 30 days after achieving such cleanup levels. 

 

3.4.2 Site Management Plan 

Per �(�3�$�¶s request, a SMP has been completed for the Site and is included in Appendix B. 

 

3.5 CONTINGENCY PLANS  

Contingency plans have been developed to deal with unanticipated deviations from the Application 

and to guide the remedial work should higher PCB concentrations and/or wider distribution of PCBs 

be identified during cleanup and following verification sampling.  
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3.5.1 Elevated PCB Concentrations or Increased Distribution 

In the event that PCB impacted soils with concentrations greater than 25 ppm or in a wider area than 

anticipated are discovered following initial verification sampling, the excavation will be advanced 

until verification sampling results demonstrate that cleanup activities have been successful and 

remaining PCB concentrations are at or below 25 ppm. The requirements for additional rounds of 

verification sampling are outlined in Section 3.2 and is consistent with the procedure for the initial 

round sample methodology. Any over-excavation soil greater than 25 ppm will be excavated and 

disposed of in accordance with the Section 3.1.5. 

 

3.5.2 Control of Potential Oil or Hazardous Material Spills 

Potential sources of Oil or Hazardous Materials (OHM) spills, and accidental discharge or system 

malfunction associated with the remedial activities include the following: 

�x Accidental discharge from stockpiled soil.  

�x Accidental fuel or oil releases from equipment. 
 

The following design and control features will be implemented to prevent accidental discharge from 

stockpiled soil: 

�x Hay bales will be deployed around the perimeter of the soil stockpile to control runoff to the 

adjacent properties and/or storm drains system.   

�x Excavated impacted fill material is intended to be live loaded onto trucks for transport to the 

berm area. Any impacted stockpiled soil that has not yet been relocated will be placed on a 

layer of poly sheeting and will be covered with at least one layer of polyethylene sheeting at 

the end of each day.   

�x A spill control kit with absorbent booms, pads, and granular absorbents will be on Site 

during construction. 

 

3.5.3 Preventing Deleterious Impact �± SWPPP Preparation 

To prevent deleterious offsite impact, a stormwater pollution prevention plan (SWPPP) must be 

prepared in addition to the air monitoring plan described in Section 3.6.1 and the decontamination 

procedure outlined in Section 3.1.9.  
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3.6 SITE MONIT ORING 

3.6.1 Air Monitoring Plan 

Soil excavation activities have the potential to generate fugitive dust. The primary dust control 

technique will be the application of a fine water spray. Particulate air monitoring will be performed 

during excavation activities to evaluate fugitive dust generated by excavating. An air monitoring 

program will be prepared to provide for real-time air monitoring of particulates at the downwind 

perimeter of each designated work area during the remedial excavation. The particulate monitoring 

will use visual assessment as well as real-time monitoring equipment capable of measuring 

particulate matter less than ten (10) micrometers in size (PM-10) and capable of integrating over a 

period of 15 minutes (or less) for comparison to the airborne particulate action level. Sampling 

stations will be situated upwind and downwind of the largest dust producing activity occurring at the 

Site at the boundary of the work zone. The sampling locations will be periodically adjusted to 

account for observed changes in wind direction. Instruments will be calibrated in accordance with 

the Health and Safety Plan (HASP) and the instr�X�P�H�Q�W���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���Uecommendations.  

 

Each set of equipment will  be equipped with audible alarms to indicate exceedance(s) of action 

levels indicated in the NYSDOH Generic Community Air Monitoring Plan (CAMP). The downwind 

action level is 100 micrograms per cubic meter (ug/m3) greater than background (as measured from 

the upwind station) and measured over a 15-minute average.  If particulate levels are detected in 

excess of this value or if fugitive dust is observed leaving the Site, dust suppression techniques will  

then be implemented to reduce the generation of fugitive dust and corrective action taken to protect 

Site personnel and reduce the potential for contaminant migration. Work may resume under the 

condition that dust suppression and other measures are undertaken and particulate levels do not 

exceed 150 ug/m3 (15-minute average) above the upwind level and provided no visible dust is 

observed leaving the Site.   

 

Air monitoring of particulate concentrations will be documented using an air monitoring field form. 

This form will be completed on a daily basis and records of this form will be available for regulatory 

agency review upon request. Response actions to observed exceedances of action levels will be 

documented using a field form that will be available for regulatory agency review upon request. 

 

3.6.2 Health and Safety Plan 

A HASP will be required by the remedial contractor and any other support contractors or onsite 

personnel. The HASPs will be developed prior to the start of the remedial activities. The HASPs 
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should comply with all applicable federal, state and local regulations and a signed copy should be 

maintained on-site at all times. 
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4.0 FINAL REPOR T 

Following completion of remedial activities, a final report will be produced. The report will include 

a description of the work completed, quantities of excavated and fill materials (including RAP 

quantities beneficially used), a summary of all verification sampling and analytical results, and a 

summary of engineering and institutional controls.  

 

5.0  SCHEDULE 

The following provides an anticipated schedule for the cleanup work specified in this application: 

 

Major Milestone Durati on 

USEPA Approval of Risk-Based Application 15 days 

Issuance/Acceptance of USEPA Approval 

Letter 

15 days 

30-Day Public Comment Period 30 days 

Design/Bid Period 60 days 

Contractor Mobilization 15 days 

Remedial Activities 60 days 

Remedial Closeout Report 45 days 

 

The overall progress of cleanup activities will be dependent upon a number of factors including, but 

not limited to: Agency review periods, weather conditions at the time of construction, etc. 

 

The Agencies will be notified at least 7 days prior to the initiation of field activities to be conducted 

in support of cleanup efforts.  
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�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ �- ���� ���� �- ���� ������ �������� �8 ����
�����: �6�W�H�U�O�L�Q�J ������������������ �1�R ���� ���� �������� ���� ���� ���� ����
�����1 �6�W�H�U�O�L�Q�J ������������������ �1�R ���� ���� �������� ���� ���� ���� ����
�����( �6�W�H�U�O�L�Q�J ������������������ �1�R ���� ���� �������� ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ ���� ������ �- ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ �- ���� ���� ���� ������ �5 ���� ����
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�*�3������ �&�+�$ ������������������ �<�H�V ������ �- ���� ������ �- ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� ���� ���� ������ �������� �8 ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ ���� �������� �- ���� �������� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� �������� �- ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ ���� �������� �- ���� ���������� �- ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� �������� �8 ���� ���� ���� ����
�����: �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�����( �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�����1 �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�����(���� �6�W�H�U�O�L�Q�J ���������������� �1�R ���� ���� ���� ���� ���� ���� ����
�����(���� �6�W�H�U�O�L�Q�J ���������������� �1�R �������� ���� ���� ���� ���� ���� ����
�����:���� �6�W�H�U�O�L�Q�J ���������������� �1�R ������ ���� ���� ���� ���� ���� ����
�����:�����'�X�S �6�W�H�U�O�L�Q�J ���������������� �1�R �������� ���� ���� ���� ���� ���� ����
�����:���� �6�W�H�U�O�L�Q�J ���������������� �1�R ���������� ���� ���� ���� ���� ���� ����
�����:���� �&�+�$ �������������������� �<�H�V ���� ���� ������������ �- ���� �������������� �- ���� ����
�����(�����$ �6�W�H�U�O�L�Q�J ������������������ �1�R ���� � - � �� � � �� � � �� � � �� � � �� � � �� �
�����(�����% �6�W�H�U�O�L�Q�J ������������������ �1�R �������� � - � �� � � �� � � �� � � �� � � �� � � �� �
�����:�����$ �6�W�H�U�O�L�Q�J ������������������ �1�R ������ � - � �� � � �� � � �� � � �� � � �� � � �� �
�����:�����% �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�����:�����%���'�X�S �6�W�H�U�O�L�Q�J ������������������ �1�R �������� � - � �� � � �� � � �� � � �� � � �� � � �� �
�����:�����$ �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�����:�����% �6�W�H�U�O�L�Q�J ������������������ �1�R ������ ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�����������'�X�S �6�W�H�U�O�L�Q�J ������������������ �1�R ������ ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R ������ ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� � - � �� � � �� � � �� � � �� � � �� � � �� �
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R ������ ���� ���� ���� ���� ���� ����
�6�6�������� �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �� �- ���� ������ �- ���� ������ �- ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ���� �- ���� ���� ���� �������� �- �������� �8 ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� �������� �- ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ���� �- ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ �- ���� ���� �- ���� ���� ���� ����
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�*�3������ �&�+�$ ������������������ �<�H�V ���� �- ���� ���� �- ���� �������� �������� �8 ����
�����: �6�W�H�U�O�L�Q�J ������������������ �1�R ���� ���� ������ ���� ���� ���� ����
�����( �6�W�H�U�O�L�Q�J ������������������ �1�R ���� ���� ���������� ���� ���� ���� ����
�����1 �6�W�H�U�O�L�Q�J ������������������ �1�R ���� ���� �������� ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� �������� �- ���� �������� �- ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ���� �- ���� ������ �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� ���� ���� ������ ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ �- ���� ������ �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ���� �- ���� �������� �- ���� �������� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �����
 ���� �������� �8 ���� ���� ���� ���� �
�&�R�O�O�H�F�W�H�G���I�U�R�P������������������

�*�3������ �&�+�$ ������������������ �<�H�V ������ �- ���� ���� ���� �������� �8 ������ �8 ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� ������ �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ �- ���� �������� �- ���� �������� �-�1 �������� �8 ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� ������ �- ���� �������� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ���� �- ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ ���� �������� �- ���� �������� ���� ����
�����6 �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�����1 �6�W�H�U�O�L�Q�J ������������������ �1�R ������ ���� ���� ���� ���� ���� ����
�����: �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� �������� �8 ���� ���� ���� ����
�����: �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�����6 �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�����( �6�W�H�U�O�L�Q�J ������������������ �1�R �������� ���� ���� ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� ������ ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ �- ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� ������ ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� �������� ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� �������� ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� �- ���� �������� ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ���� ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� �������� ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V �������� ���� ���������� �- ���� �������� �8 ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ ���� �������� �8 ���� ���� ���� ����
�*�3������ �&�+�$ ������������������ �<�H�V ������ ���� ������ ���� �������� �8 ���� ����
�*�3������ �&�+�$ �������������������� �<�H�V �� ���� ������ �- ���� ������������ �8 ���� ����
�'�8�3������ �&�+�$ �������������������� �<�H�V ������ ���� ���� ���� ���� ���� �3�D�U�H�Q�W���V�D�P�S�O�H���*�3�������B������
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�1�R�W�H�V��

�$�O�O���U�H�V�X�O�W�V���D�U�H���L�Q���S�D�U�W�V���S�H�U���P�L�O�O�L�R�Q�����S�S�P��� ���P�J���N�J����

�����������'�H�Q�R�W�H�V���Q�R���V�D�P�S�O�H���W�D�N�H�Q���D�W���W�K�H���L�Q�G�L�F�D�W�H�G���G�H�S�W�K���L�Q�W�H�U�Y�D�O��

�1�$�����6�D�P�S�O�H���F�R�O�O�H�F�W�H�G�����E�X�W���Q�R�W���D�Q�D�O�\�]�H�G

�8�����6�D�P�S�O�H���D�Q�D�O�\�]�H�G���I�R�U���E�X�W���Q�R�W���G�H�W�H�F�W�H�G���D�W���W�K�H���V�S�H�F�L�I�L�H�G���F�R�Q�F�H�Q�W�U�D�W�L�R�Q��

�D�����(�V�W�L�P�D�W�H�G���Y�D�O�X�H���G�X�H���W�R���W�K�H���S�U�H�V�H�Q�F�H���R�I���R�W�K�H�U���$�U�R�F�O�R�U���S�D�W�W�H�U�Q��

�-�����(�V�W�L�P�D�W�H�G���Y�D�O�X�H�����5�H�I�H�U���W�R���W�K�H���F�R�U�U�H�V�S�R�Q�G�L�Q�J���&�D�W�H�J�R�U�\���%���5�H�S�R�U�W���D�Q�G���R�U���'�8�6�5���I�R�U���I�X�U�W�K�H�U���G�H�W�D�L�O�V����

�1�����7�H�Q�W�D�W�L�Y�H���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q�����$�Q�D�O�\�W�H���L�V���F�R�Q�V�L�G�H�U�H�G���S�U�H�V�H�Q�W�����6�S�H�F�L�D�O���P�H�W�K�R�G�V���P�D�\���E�H���Q�H�H�G�H�G���W�R���F�R�Q�I�L�U�P���L�W�V���S�U�H�V�H�Q�F�H���R�I���D�E�V�H�Q�V�H���G�X�U�L�Q�J���I�X�W�X�U�H���V�D�P�S�O�L�Q�J���H�Y�H�Q�W�V����

�5�����8�Q�U�H�O�L�D�E�O�H���U�H�V�X�O�W�����G�D�W�D���L�V���U�H�M�H�F�W�H�G���R�U���X�Q�X�V�D�E�O�H�����$�Q�D�O�\�W�H���P�D�\���R�U���P�D�\���Q�R�W���E�H���S�U�H�V�H�Q�W���L�Q���W�K�H���V�D�P�S�O�H�����6�X�S�S�R�U�W�L�Q�J���G�D�W�D���R�U���L�Q�I�R�U�P�D�W�L�R�Q���L�V���Q�H�F�H�V�V�D�U�\���W�R���F�R�Q�I�L�U�P���W�K�H���U�H�V�X�O�W����

������ �*�U�D�\���K�L�J�K�O�L�J�K�W�H�G���Y�D�O�X�H�V���H�[�F�H�H�G���W�K�H���7�6�&�$���+�L�J�K���2�F�F�X�S�D�Q�\���&�O�H�D�Q�X�S���/�H�Y�H�O���R�I�����������S�S�P���7�R�W�D�O���3�&�%�V��

�������� �<�H�O�O�R�Z���K�L�J�K�O�L�J�K�W�H�G���D�Q�G���E�R�O�G���Y�D�O�X�H�V���H�[�F�H�H�G���W�K�H���7�6�&�$���/�R�Z���2�F�F�X�S�D�Q�F�\���&�O�H�D�Q�X�S���/�H�Y�H�O���R�I���������S�S�P���7�R�W�D�O���3�&�%�V�����H�T�X�L�Y�D�O�H�Q�W���L�Q���Y�D�O�X�H���W�R���W�K�H�������1�<�&�5�5���3�D�U�W�����������5�H�V�W�U�L�F�W�H�G���,�Q�G�X�V�W�U�L�D�O���6�R�L�O���&�O�H�D�Q�X�S���2�E�M�H�F�W�L�Y�H�V����

�3�D�J�H�������R�I����
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�D���š���o�• �h�v�]�š�•
�d�K�'�^���í�X�í�X�í��

�'�µ�]�����v�������s���o�µ��

���o�µ�u�]�v�µ�u �u�P�l�> �E�� �ï�î �ì�X�ì�ò�î �:�E�^ �ì�X�ì�ò �h �í�î�ó �ì�X�ì�ò �h �E�^ �ì�X�ì�ò �h
���v�š�]�u�}�v�Ç �u�P�l�> �ì�X�ì�ì�ï �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h�E�^ �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ô�ó �: �ì�X�ì�ì�ò�ô �h�E�^ �ì�X�ì�ì�ò�ô �h
���Œ�•���v�]�� �u�P�l�> �ì�X�ì�î�ñ �ì�X�ì�í�ð �: �ì�X�ì�ì�ñ�ò �h�E�^ �ì�X�ì�ì�ñ�ò �h �ì�X�ì�ñ�õ �ì�X�ì�ì�ñ�ò �h �ì�X�ì�ï�ó �ì�X�ì�ì�ñ�ò �h
�����Œ�]�µ�u �u�P�l�> �í �ì�X�î�ò �ì�X�ì�ñ�í�E�^ �ì�X�ì�ñ�ô �í�X�ñ �ì�X�î�ð �E�^ �ì�X�ì�ï�ò
�����Œ�Ç�o�o�]�µ�u �u�P�l�> �ì�X�ì�ì�ï �ì�X�ì�ì�í�ò �: �ì�X�ì�ì�ì�ï �h �E�^ �ì�X�ì�ì�ì�ï �h �ì�X�ì�ì�ô�ï �ì�X�ì�ì�ì�ï �h �E�^ �ì�X�ì�ì�ì�ï �h
�������u�]�µ�u �u�P�l�> �ì�X�ì�ì�ñ �ì�X�ì�ì�î�î �ì�X�ì�ì�ì�ñ �h�E�^ �ì�X�ì�ì�ì�ñ �: �ì�X�ì�î�í �ì�X�ì�ì�ì�ó�ï �: �E�^ �ì�X�ì�ì�ì�ñ�ñ �:
�����o���]�µ�u �u�P�l�> �E�� �î�ô�ñ �î�í�ò �E�^ �ï�ð�ï �î�ó�í �î�î�î �E�^ �î�î�ï

���Z�Œ�}�u�]�µ�u �u�P�l�> �ì�X�ì�ñ �ì�X�ì�ñ�ó �ì�X�ì�ì�î�ô ���E�^ �ì�X�ì�ì�í �h �ì�X�î�ò �ì�X�ì�ì�ð�ï �� �E�^ �ì�X�ì�ì�í
���}�����o�š �u�P�l�> �E�� �ì�X�ì�ï�í �ì�X�ì�ì�ï �:�E�^ �ì�X�ì�ì�ì�ò�ï �h �ì�X�í�ò �ì�X�ì�ì�í�ï �: �E�^ �ì�X�ì�ì�ì�ò�ò �:
���}�‰�‰���Œ �u�P�l�> �ì�X�î �ì�X�ì�õ �ì�X�ì�ì�í�ò �h�E�^ �ì�X�ì�ì�í�ò �h �ì�X�ó�ó �ì�X�ì�ì�ñ�õ �:�E�^ �ì�X�ì�ì�î�ï �:
�/�Œ�}�v �u�P�l�> �ì�X�ï �ñ�ñ�X�ð �ì�X�ì�î�í �:�E�^ �ì�X�ï�ô �î�ô�î �ì�X�ì�ð�ð �: �ñ�ô�X�í �ì�X�ì�í�õ �h
�>������ �u�P�l�> �ì�X�ì�î�ñ �ì�X�í�î �ì�X�ì�ì�ï �h�E�^ �ì�X�ì�ì�ï �h �î�X�ô �ì�X�ì�ì�ï�ò �: �ì�X�ï �ì�X�ì�ì�ï �h
�D���P�v���•�]�µ�u �u�P�l�> �ï�ñ �õ�ò�X�ð �ò�ñ�X�î�E�^ �í�ì�ó �ô�ô�X�í �ð�ò�X�ï �ð�õ�X�ð �ð�ó�X�í
�D���v�P���v���•�� �u�P�l�> �ì�X�ï �ñ �î�X�î ���E�^ �ì�X�õ �í�ì �ò�X�ð �� � ò � ð� X� õ
�D���Œ���µ�Œ�Ç �u�P�l�> �ì�X�ì�ì�ì�ó �ì�X�ì�ì�ì�ð�î �ì�X�ì�ì�ì�í�î �h�E�^ �ì�X�ì�ì�ì�í�î �h �ì�X�ì�ì�ï�ó �ì�X�ì�ì�ì�í�î �h �ì�X�ì�ì�ì�ó�ó �ì�X�ì�ì�ì�í�î �h
�E�]���l���o �u�P�l�> �ì�X�í �ì�X�ì�ò�õ �ì�X�ì�ì�ñ�í �:�E�^ �ì�X�ì�ì�ð�ó �: �ì�X�ð�í �ì�X�ì�ì�ñ�í �: �E�^ �ì�X�ì�ì�ò�ï �:
�W�}�š���•�•�]�µ�u �u�P�l�> �E�� �ó�X�ï �ì�X�ñ�ñ�E�^ �ì�X�ñ�í �í�ô�X�õ �ï�X�î �E�^ �ô�X�ñ
�^���o���v�]�µ�u �u�P�l�> �ì�X�ì�í �ì�X�ì�ì�ô�ó �h �ì�X�ì�ì�ô�ó �h�E�^ �ì�X�ì�ì�ô�ó �h �ì�X�ì�ì�ô�ó �h �ì�X�ì�ì�õ�ô �:�E�^ �ì�X�ì�ì�ô�ó �h
�^�]�o�À���Œ �u�P�l�> �ì�X�ì�ñ �ì�X�ì�ì�í�ó �h �ì�X�ì�ì�í�ó �h�E�^ �ì�X�ì�ì�í�ó �h �ì�X�ì�ì�í�ó �h �ì�X�ì�ì�í�ó �h �E�^ �ì�X�ì�ì�í�ó �h
�^�}���]�µ�u �u�P�l�> �î�ì �í�î�ó �í�ì�ð �E�^ �í�ñ�ñ �õ�ó �í�í�î �í�ì�ô �ô�ó
�d�Z���o�o�]�µ�u �u�P�l�> �ì�X�ì�ì�ì�ñ �ì�X�ì�í �h �ì�X�ì�í �h �E�^ �ì�X�ì�í �h �ì�X�ì�í �h �ì�X�ì�í �h �E�^ �ì�X�ì�í �h
�s���v�����]�µ�u �u�P�l�> �E�� �ì�X�ì�ò�ð �ì�X�ì�ì�í�ñ �h�E�^ �ì�X�ì�ì�í�ñ �h �ì�X�î�õ �ì�X�ì�ì�í�ñ �h �E�^ �ì�X�ì�ì�í�ñ �h

�•�]�v�� �u�P�l�> �î �ì�X�ò�ò �ì�X�ì�í�í ���E�^ �ì�X�í�ð �� �ñ�X�ñ �ì�X�ì�ï�ï �� �E�^ �ì�X�ì�ò�õ ��

�W�����•

�W�����r�í�ì�í�ò �µ�P�l�> �ì�X�ì�õ �ì�X�í�õ �h �E�^ �E�^ �ì�X�ì�ó�ô �h �ì�X�í�ô �h �E�^ �E�^ �ì�X�ì�ó�ô �h
�W�����r�í�î�î�í �µ�P�l�> �ì�X�ì�õ �ì�X�í�õ �h �E�^ �E�^ �ì�X�ì�ó�ô �h �ì�X�í�ô �h �E�^ �E�^ �ì�X�ì�ó�ô �h
�W�����r�í�î�ï�î �µ�P�l�> �ì�X�ì�õ �ì�X�í�õ �h �E�^ �E�^ �ì�X�ì�ó�ô �h �ì�X�í�ô �h �E�^ �E�^ �ì�X�ì�ó�ô �h
�W�����r�í�î�ð�î �µ�P�l�> �ì�X�ì�õ �ì�X�í�õ �h �E�^ �E�^ �ì�X�ì�ó�ô �h �ì�X�í�ô �h �E�^ �E�^ �ì�X�ì�ó�ô �h
�W�����r�í�î�ð�ô �µ�P�l�> �ì�X�ì�õ �ì�X�í�õ �h �E�^�E�^ �ì�X�ì�ó�ô �h �ì�X�ñ�ò �E�^ �í�X�í �ì�X�ì�ó�ô �h
�W�����r�í�î�ñ�ð �µ�P�l�> �ì�X�ì�õ �ì�X�í�õ �h �E�^�E�^ �ì�X�ì�ó�ô �h �ì�X�õ�í �E�^ �í�X�ò �ì�X�ì�ó�ô �h
�W�����r�í�î�ò�ì �µ�P�l�> �ì�X�ì�õ �ì�X�í�õ �h �E�^ �E�^ �ì�X�ì�ó�ô �h �ì�X�ð�õ �: �E�^ �ì�X�ô�ò �ì�X�ì�ó�ô �h
�W�����r�í�î�ò�î �µ�P�l�> �ì�X�ì�õ �ì�X�í�õ �h �E�^ �E�^ �ì�X�ì�ó�ô �h �ì�X�í�ô �h �E�^ �E�^ �ì�X�ì�ó�ô �h
�W�����r�í�î�ò�ô �µ�P�l�> �ì�X�ì�õ �ì�X�í�õ �h �E�^�E�^ �ì�X�ì�ó�ô �h �ì�X�í�ô �h �E�^ �E�^ �ì�X�ì�ó�ô �h

�s�K���•

���]�•�r�í�U�î�r���]���Z�o�}�Œ�}���š�Z���v���µ�P�l�> �ñ �E�^ �E�^ � î � h �E�^ �E�^ �E�^ �E�^ �E�^
�í�U�î�r���]���Z�o�}�Œ�}���š�Z���v�����~�š�}�š���o�•�µ�P�l�> �E�� �E�^ �E�^ � î � h �E�^ �E�^ �E�^ �E�^ �E�^
�D���š�Z�Ç�o���d���Œ�š�����µ�š�Ç�o�����š�Z���Œ�µ�P�l�> �í�ì �E�^ �E�^ �ð�õ �E�^ �E�^ �E�^ �E�^ �E�^
�s�]�v�Ç�o�����Z�o�}�Œ�]���� �µ�P�l�> �î �E�^ �E�^ � î � h �E�^ �E�^ �E�^ �E�^ �E�^

���]�•�•�}�o�À�������~�>�����r
�&�]�o�š���Œ�����•

�d�}�š���o��
�~�µ�v�(�]�o�š���Œ�����•

�d�}�š���o��
�~�µ�v�(�]�o�š���Œ�����•

���]�•�•�}�o�À�������~�>�����r
�&�]�o�š���Œ�����•

���]�•�•�}�o�À�������~�>�����r
�&�]�o�š���Œ�����•

���]�•�•�}�o�À�������~�(�]���o���r
�(�]�o�š���Œ�����•

�d�}�š���o��
�~�µ�v�(�]�o�š���Œ�����•

���]�•�•�}�o�À������
�~�(�]�o�š���Œ�����•

���]�•�•�}�o�À�������~�(�]���o���r
�(�]�o�š���Œ�����•

�d�}�š���o��
�~�µ�v�(�]�o�š���Œ�����•

���]�•�•�}�o�À������
�~�(�]�o�š���Œ�����•

�ð�l�î�ï�l�î�ì�í�ñ�í�î�l�í�l�î�ì�í�ð�ô�l�î�õ�l�î�ì�í�ð �ô�l�í�õ�l�î�ì�í�ð�^���u�‰�o���������š���ô�l�î�õ�l�î�ì�í�ð �í�î�l�í�l�î�ì�í�ð �ð�l�î�ï�l�î�ì�í�ñ �ô�l�î�õ�l�î�ì�í�ð

�^���u�‰�o�����>�}�����š�]�}�v ���r�í�l�d�t ���r�î�l�d�t
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�D���š���o�• �h�v�]�š�•
�d�K�'�^���í�X�í�X�í��

�'�µ�]�����v�������s���o�µ��

���o�µ�u�]�v�µ�u �u�P�l�> �E��
���v�š�]�u�}�v�Ç �u�P�l�> �ì�X�ì�ì�ï
���Œ�•���v�]�� �u�P�l�> �ì�X�ì�î�ñ
�����Œ�]�µ�u �u�P�l�> �í
�����Œ�Ç�o�o�]�µ�u �u�P�l�> �ì�X�ì�ì�ï
�������u�]�µ�u �u�P�l�> �ì�X�ì�ì�ñ
�����o���]�µ�u �u�P�l�> �E��

���Z�Œ�}�u�]�µ�u �u�P�l�> �ì�X�ì�ñ
���}�����o�š �u�P�l�> �E��
���}�‰�‰���Œ �u�P�l�> �ì�X�î
�/�Œ�}�v �u�P�l�> �ì�X�ï
�>������ �u�P�l�> �ì�X�ì�î�ñ
�D���P�v���•�]�µ�u �u�P�l�> �ï�ñ
�D���v�P���v���•�� �u�P�l�> �ì�X�ï
�D���Œ���µ�Œ�Ç �u�P�l�> �ì�X�ì�ì�ì�ó
�E�]���l���o �u�P�l�> �ì�X�í
�W�}�š���•�•�]�µ�u �u�P�l�> �E��
�^���o���v�]�µ�u �u�P�l�> �ì�X�ì�í
�^�]�o�À���Œ �u�P�l�> �ì�X�ì�ñ
�^�}���]�µ�u �u�P�l�> �î�ì
�d�Z���o�o�]�µ�u �u�P�l�> �ì�X�ì�ì�ì�ñ
�s���v�����]�µ�u �u�P�l�> �E��

�•�]�v�� �u�P�l�> �î

�W�����•

�W�����r�í�ì�í�ò �µ�P�l�> �ì�X�ì�õ
�W�����r�í�î�î�í �µ�P�l�> �ì�X�ì�õ
�W�����r�í�î�ï�î �µ�P�l�> �ì�X�ì�õ
�W�����r�í�î�ð�î �µ�P�l�> �ì�X�ì�õ
�W�����r�í�î�ð�ô �µ�P�l�> �ì�X�ì�õ
�W�����r�í�î�ñ�ð �µ�P�l�> �ì�X�ì�õ
�W�����r�í�î�ò�ì �µ�P�l�> �ì�X�ì�õ
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�ì�X�ì�ò �h �ñ�î�X�õ �ì�X�î�î �í�ì�í �ì�X�ì�ò �h �ì�X�ì�ò �h
�ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h
�ì�X�ì�ì�ñ�ò �h �ì�X�ì�î�ï �ì�X�ì�ì�ñ�ò �h �ì�X�ì�ñ�í �ì�X�ì�ì�ñ�ò �h �ì�X�ì�ì�ñ�ò �h
�ì�X�ì�ð�í �ì�X�ð�ò �ì�X�ì�ï�î �ì�X�õ �ì�X�ì�ò�ñ �ì�X�ì�ñ�ó

�ì�X�ì�ì�ì�ï �h �ì�X�ì�ì�ï �ì�X�ì�ì�ì�ï �h �ì�X�ì�ì�ò�ð �ì�X�ì�ì�ì�ï �h �ì�X�ì�ì�ì�ï �h
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�î�ó�ô �î�ï�ó �ð�ï�ó �í�õ�ó �õ�õ �í�í�ñ

�ì�X�ì�ì�í �h �ì�X�ì�ô �ì�X�ì�ì�í �h �ì�X�í�ò �ì�X�ì�ì�î�ò �:���� �ì�X�ì�ì�í �h
�ì�X�ì�ì�ì�ò�ï �h �ì�X�ì�ð�ò �ì�X�ì�ì�ì�ò�ó �: �ì�X�í�î �ì�X�ì�ì�í�í �: �ì�X�ì�ì�ì�ò�ï �h
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�ì�X�ì�í�õ �h �í�ì�ñ �ì�X�ð�í �í�ô�î �ì�X�ì�í�õ �h �ì�X�ì�í�õ �h
�ì�X�ì�ì�ï �h �ì�X�î�í �ì�X�ì�ì�ï �h �ì�X�í�ó �ì�X�ì�ì�ï �h �ì�X�ì�ì�ï �h

�í�î�ï �ó�ï�X�ô �ô�ó�X�ò �ò�ì�X�ï �í�î�X�ó �í�ô�X�í
�ì�X�ì�ò�í �ò�X�õ �í�X�ò �ñ�X�ó �ì�X�õ�î �� �ì�X�ì�í�ô
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�ì�X�ì�ñ�í �ì�X�í �ì�X�ì�ð�î �ì�X�î�î �ì�X�ì�ì�í�ð �: �ì�X�ì�ì�í�ï �h
�ò�í�X�í �í�ì �ò�ð�X�î �î�î�X�î �ñ�X�ð �ò�X�í

�ì�X�ì�ì�ô�ó �h �ì�X�ì�ì�ô�ó �h �ì�X�ì�ì�ô�ó �h �ì�X�ì�ì�ô�ó �h �ì�X�ì�ì�ô�ó �h �ì�X�ì�ì�ô�ó �h
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�ì�X�ì�í �h �ì�X�ì�í �h �ì�X�ì�í �h �ì�X�ì�í �h �ì�X�ì�í �h �ì�X�ì�í �h
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���Œ�•���v�]�� �u�P�l�> �ì�X�ì�î�ñ
�����Œ�]�µ�u �u�P�l�> �í
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���}�����o�š �u�P�l�> �E��
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�E�]���l���o �u�P�l�> �ì�X�í
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�õ�ñ �ì�X�ì�ò �h �ì�X�ì�ò �h �ñ�î�X�î �ì�X�ì�ò �h �ì�X�ï�ð
�ì�X�ì�í�ñ �: �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h �ì�X�ì�ì�ò�ô �h
�ì�X�ì�ñ�ò �ì�X�ì�ì�ñ�ò �h �ì�X�ì�ì�ñ�ò �h �ì�X�ì�î�ô �ì�X�ì�ì�ñ�ò �h �ì�X�ì�ì�ñ�ò �h

�í�X�í �ì�X�ì�ñ�õ �ì�X�ì�ï�í �ì�X�ñ�ñ �ì�X�ì�ò�í �ì�X�ì�ñ�ð
�ì�X�ì�ì�ð�ñ �ì�X�ì�ì�ì�ï �h �ì�X�ì�ì�ì�ï �h �ì�X�ì�ì�ï�ñ �ì�X�ì�ì�ì�ï �h �ì�X�ì�ì�ì�ï �h
�ì�X�ì�î�î �ì�X�ì�ì�ì�ó�ô �: �ì�X�ì�ì�ì�ñ �h �ì�X�ì�ì�ï�î �ì�X�ì�ì�ì�ò�õ �: �ì�X�ì�ì�ì�ñ �h

�ñ�ò�ï �í�ô�õ �í�ñ�ô �í�ñ�ï �í�ï�ô �ó�ð�X�ï

�ì�X�î�ñ �ì�X�ì�ì�ð�í �� �ì�X�ì�ì�í �h �ì�X�î�ï �ì�X�ì�ì�ï�ð �:���� �ì�X�ì�ì�í�ñ �:
�ì�X�í �ì�X�ì�ì�í�ï �: �ì�X�ì�ì�ì�ò�ï �h �ì�X�ì�ñ�ô �ì�X�ì�ì�î�ô �: �ì�X�ì�ì�ì�ò�ï �h
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